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CANDIDATE ANTENNA WINDOW MATERIALS FOR THERMAL PROTECTION 


3 

K 


Q 




« 

W 


W 

5 


P 

W 

tss 

s 

§ 





a 





ca 


s 


K 


a 


ft 

ft 

P 


03 


§ 

P 

I 

I 

§ 

ft 

6 

a 

ft 


o 

o 

6 

w 

s 

H 

s 


N 


s 

o 

w 

H 

O 



CO 


in 



205 


UNION CARBIDE CORPORATION 



TECHNIQUES FOR MEASURING THE DIELECTRIC PROPERTIES 
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RECTANGULAR CAVITIES AND TEST SPECIMENS 
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GEORGIA TECH HIGH TEMPERATURE FACILITY 





DIELECTRIC PROPERTY MEASUREMENTS PERFORMED AT GEORGIA TECH 


The dielectric constant and loss tangent of slip-cast fused silica were measured 
from ambient to approximately 4400° F by using the Georgia Tech free -space technique. 
These data are typical of those that will be obtained for the candidate materials being 
considered, except that the maximum temperature will be approximately 2400° F. 
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LOSS TANGENT RELATIVE DIELECTRIC CONSTANT 
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SCHEMATIC PRESENTATION OF APPARATUS FOR MEASUREMENTS 

IN SHOCK TUBE 


Because of the possibility that high transmitted power levels will be needed for 
some of the many communications and guidance functions on the shuttle vehicle, a 
program was conducted at SRI during which a technique was developed for evaluating 
candidate RF window and TPS materials during exposure to high surface temperatures 
and high RF power levels. The tests were performed in the SRI 12- inch shock tube 
facility by using an externally mounted carbon-arc image furnace as the heat source. 
The tube was used both to serve as a pressure vessel and to furnish a plasma over the 
samples where breakdown at the plasma/ sample interface was investigated. The 
measurements were performed at X-band. 
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CARBON-ARC 



SCHEMATIC PRESENTATION OF APPARATUS FOR MEASUREMENTS 

IN SHOCK TUBE 
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STANFORD RESEARCH INSTITUTE HIGH TEMPERATURE TEST FACILITY 




SAMPLE HOLDER AND TEST ANTENNA 


Shown are the stainless steel test sample holder with test material and horn 
test antenna used for the SRI shock tube tests. Thermocouples were imbedded in the 
test samples to determine surface temperatures. A mass spectrometer was also 
used to investigate material outgassing. The horn antenna used had a 0.90 -inch -square 
aperture, and the test sample diameter was 1.4 inches. Test sample thickness was 
0. 25 inch. 
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MASS SPECTROMETER 
INTAKE TUBE 


THERMOCOUPLES 


SAMPLE HOLDER AND TEST ANTENNA 
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MICROWAVE MEASUREMENTS DURING HEATING AND COOLING CYCLES 

TEST MATERIAL AS-3DX 


Transmission and reflection data similar to those presented here ^ er ® 
fnr six different test materials as a function of surface temperature. Both the E -plane 
and the ^plane transmitted levels were monitored by using horns located a a 45 angle 
with the center* line (such as to be out of the focused beam of the carbon arc) and 
6.5 inches from the sample. Apparently, the differences measured for the tw 
polarizations were caused by pattern effects. 

The results of the SRI tests indicated that none of those materials 
showed any evidence of material breakdown. These results were obtain^ from one 
ti^r sample If it is determined from the Georgia Tech recycling tests that the 
loss tangent of a particular material increases considerably as the number of cycles 
inc re^ases , add itional breakdown testing in the SRI facility may be necessary. 
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RELATIVE RECEIVED POWER 



400 800 1200 1600 2000 2400 

FRONT-FACE TEMPERATURE, °F 


MICROWAVE MEASUREMENTS DURING HEATING AND COOLING CYCLES. 

TEST MATERIAL AS-3DX 
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POWER REFLECTION COEFFICIENT 



